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The application, which issued as the above-identified patent, was filed 
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United States Patent Application 
Kind Code 

Kotawaj Akiya ; et al. 



20040033422 
Al 

February 19, 2004 



Lead-acid battery having an organic polymer additive and process thereof 

Abstract 

A process for prolonging the life of a lead-acid battery by adding an organicT)olymer and ulfara find^lignin to its electrolyte and then discharging 
the battery at a high current rate and the battery so^roduced. * . . --^ 



Inventors: Kozaway Akiya; (Aichi-'Ken, JP) ; Hrada, Hirofumi; (IchinomiyashU JP) ; Yokoi, Giyun; (Komaki, JP) 
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HOIM 010/08; HOIM 010/44 



Foreign Application Data 



Date Code Application Number 

May 16, 2002 JP 2002-14177 

May 26, 2003 JP 2003- 1 85790 

May 26, 2003 JP 2003-185791 
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What is claimed: 



1. An electrochemical lead-acid battery having an electrolyte containing an organic polymer and an ultra fine lignin having a particle size 
between about 0.01 and about 0.8 micron. 

2. The electrochemical lead-acid battery of claim 1 wherein the ultra fine lighin has a particle size between about 0.1 and about 0.6 micron. 

3. The electrochemical lead-acid battery of claim 1 wherein the organic polymer is at least one organic polymer selected from the group 
comprising polycrylic acid or its copolymers, polyvinyl alcohol and ethylene glycol. 
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